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Abstract; The effects of biochar which was made of crop straw on physical properties of meadow black
soil and dynamic changes of soil water after individual rainfall were studied. The experiments were
conducted by field pilots which were located at the sloping farm-land with three degrees of land slope
gradient of Hongxing State Farm, Heilongjiang Province in 2015, and soybean, the main crop type of
study area, was selected as experimental crop. Five levels of biochar were set, as 0 t/hm’, 25 t/hm’,
50 t/hm’, 75 t/hm’ and 100 t/hm’ of biochar were put in the field pilots, which were represented by
CK, C1, C2, C3 and C4, respectively. During the whole growth period of soybean, the soil
physicochemical properties were investigated, including soil water characteristic curve, soil water
diffusivity, soil bulk density, rate of soil porosity, organic matter content of soil, saturated soil water
content, field water capacity and characteristics of soil water after individual rainfall. Soil water
characteristic curve was measured by centrifuge, soil water diffusivity was tested by horizontal vitreous soil
column, and soil water contents were measured by TDR field soil water measurement system in situ. The
results showed that biochar could remarkably reduce soil bulk density and decrease soil water diffusivity of
meadow black soil in the black soil area. The residual soil water content could be declined by 27. 6% by

treatment of C4. With the increase of biochar quantitative level, soil water diffusivities of C1, C2, C3
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and C4 were decreased by 34.8% , 37.5% , 71.4% and 58.9% , respectively. Additionally, it could

give a rise to the saturated soil water content, field capacity and soybean yield, and the treatment with

75 t/hm’ biochar got the highest yield. During an individual rainfall, with the use of biochar, the

variation amplitude of soil water content tended to fall. This helped to accelerate the process of soil water

content changing from rapid declining stage to slow declining stage, meanwhile, it increased the soil water

content in the slow declining stage obviously. The research results can provide theoretical foundation for

efficient utilization and protection of soil and water resources in agriculture in the black soil region.

Key words: biochar; meadow black soil; soil physical property; soil water characteristic curve; water

diffusivity ; soil water content
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Physical and chemical properties of tilth soil

Tab.1

for different treatments

) ; L. AR

AbEg ﬁﬁ/(g'cm_z) BALBRE/ (em® cem 7)) »

(g-kg™)
CK 1.138° 49. 6° 86. 4°
Cl 1.113° 51.6° 96. 8%
c2 1.096" 52. 8% 109. 3"
c3 1.090" 53. 4% 118.2°¢
C4 1. 056" 56.0" 125.1¢
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Tab.2 Fitted parameters of soil water characteristic

curve from Van — Genuchten model
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BB 2N WE
yis: 0,/ 0,/
a/cm ! ZHn R

(cmB'cmfs) (cm3'cm73>
CK  0.107 87° 0. 421 88* 0.008 18" 1.66675" 0.9956°
Ccl  0.107 12° 0.43591° 0.009 18" 1.61491* 0.9972%
C2  0.08200" 0. 451 46* 0.011 66™  1.47769> 0.999 5"
C3  0.08061" 0.479 13" 0.014 16°  1.45699" 0.999 6"
C4  0.07313° 0. 486 06" 0.01506°"  1.413 72" 0.999 5"

——C4

v
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Fig. 1  Effect of biochar on soil water characteristic curve
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Tab.3 Effect of biochar on soil water parameters

3 3
cm’/cm

JbEE SEPNERA SRR SEINGRRIE KRR SN AR K

CK 0. 098" 0. 440° 0.323*
Cl 0.081" 0. 452 0.334"
C2 0.083" 0.461" 0.341"
c3 0. 078" 0. 469" 0. 346"
C4 0.071° 0. 482" 0. 358"
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Fig.2 Effect of biochar on soil water diffusivity
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Fig.3  Effect of biochar on soil water content with time
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Tab.4 Discrete analysis of soil water content

b B/ (em® -em™?) W22 P o 22
CK 26.73 11.04 3.90
cl 26.26 8.35 2.98
c2 26. 68 8.41 3.00
3 27.18 7.05 2.05
c4 27. 86 8.35 2.63
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Tab.5 Soybean yield components of different treatments

b 3 Bk 3 KL LR TR HRL R g
CK 34.81° 85. 85" 18.52°
Cl 41. 82" 99. 26" 19.27%
2 40. 29" 103. 83° 20. 03"
c3 45. 65 108. 95 21. 54"
c4 42.96¢ 104. 38" 20. 47"
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Fig.4 Effects of biochar on soybean yield
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